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2 Claims. (Cl. 23-89) 

This invention relates to conditioned sodium chloride 
having free-flowing, non-caking properties, which com 
prises sodium chloride and a water-insoluble calcium 
polyphosphate product. 

F. Schwarz, Z. Inorg. Chem. 9:249-266 (1895) de 
Scribes certain salts of polyphosphoric acids, including a 
calcium tripolyphosphate containing 42-44% water of hydration. 
We have discovered that calcium polyphosphate has 

markedly different properties depending upon the manner 
in which it is produced and we have particularly dis 
covered that it is possible to produce calcium phosphates 
having a ratio of CaO/POs from 1.66 to 2 moles of the 
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calcium oxide to each mole of the POs, in which the 
Water of hydration is markedly less than the product found 
by Schwarz, which has a very low bulk density, and sub microscopic crystal size. 

Strangely enough, very slight deviations in the method 
of preparing the material markedly change the crystal size 
and the bulk density, and these changes markedly and ad 
versely affect the properties of the calcium phosphate. 
The preferred material has approximately 8 molecules 

of water of hydration (compared to roughly 30 molecules 
of water of hydration in the Schwarz product). The pres 
ent product may be dehydrated either to a tetrahydrate 
or to the anhydrous product without impairing its desir 
able properties. 
The preferred product has a bulk density as low as 5 

pounds per cubic foot. Its crystal size is submicroscopic. 
and apparently well below 1 micron. A mass of the 
product will move under local pressure much like a liquid. 
The product of this invention is remarkable in its con 

ditioning and stabilizing qualities when mixed with vari 
ous other salts. For example, small quantities of the 
calcium polyphosphate, when added to normaly hygro 
Scopic table salt (i.e., sodium chloride) render it more 
resistant to moisture than other commonly used condi 
tioners. It is also extremely valuable as a stabilizer when 
added to unstable hydrated salts such as dicalcium phos phate dihydrate. 
The new product may be made by adding a 5-15% 

Solution of sodium tripolyphosphate to a 2-10% solution 
of calcium chloride with constant agitation at a tempera 
ture of from approximately 50 to 100° C. The resulting 
slurry is then rapidly adjusted to a pH of approximately 
9 with a small amount of lime and filtered immediately. 
It may be washed with hot water to reduce the residual 
chlorides and is then dried. 
The reaction conditions are extremely critical. Thus if 

more concentrated solutions of the reactants are used, a 
mixed sodium calcium tripolyphosphate is formed. If 
lower temperatures are used, the product is composed of 
larger, more dense crystals which do not possess the 
unique stabilizing and conditioning ability. If the crystals 
are not filtered immediately, the stabilizing ability is lost. 
If even the order of addition is reversed, the resulting 
product does not possess this stabilizing ability. 
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The submicroscopic crystalline product produced is 

easily filtered to give an extremely light-weight filter cake. 
The product may be represented by the general formula 
(CaO).m.(POs), cHO, wherein the ratio m/n may vary 
from approximately 1.66 to 2.00 and x may vary from 
zero to approximately eight. In common analytical prac 
tice, the ratio of the weight of CaO to the weight of POs 
is reported directly as analyzed. Thus, for the theoretical 
calcium tripolyphosphate (CaO)5(POs)3 the ratio of 
m/n equals 1.66 whereas the analytical ratio 5CaO/3POs 
equals 0.66. The preferred ratio of m/n from 1.66 to 2.00 
thus corresponds to a range of analytical ratios from 
0.66 to 0.79. 
The preferred form of this new product appears to be 

primarily calcium tripolyphosphate octahydrate 
(CaO)5(POs) 8HO 

The composition does not appear to be the critical factor, 
however, as products with ratios varying from approxi 
mately 1.66 to 2.00 have possessed satisfactory condition 
ing and stabilizing action when prepared according to the 
present invention. In contrast, material with an analysis 
and ratio exactly corresponding to the above formula, but 
prepared by a different method, does not possess this sta 
bilizing action. Likewise material which corresponded to 
an octahydrate when dried at room temperature retained 
an excellent stabilizing action upon being successively de 
hydrated to the tetrahydrate at approximately 110° C. 
and to the anhydrous salt at approximately 420 C. Only 
at temperatures near 450 C. did this stabilizing action 
disappear. 
The calcium chloride suitable for this process is the 

ordinary commercial product. It should be understood 
that any other soluble calcium salt may be used as a 
source of calcium ions, but that calcium chloride is the 
most economically feasible compound. 
The sodium tripolyphosphate suitable for use is the 

ordinary commercial product and should analyze at least 
90% sodium tripolyphosphate. Other sources of the tri 
phosphate ion such as potassium tripolyphosphate will also 
produce the desired product, but are again impractical 
from an economic standpoint. 
The following examples illustrate the preparation of 

the product: 
EXAMPLE I 

194 g. of sodium tripolyphosphate were dissolved in 
2000 ml. water (9.7% soln.) and added to 153 g. calcium 
chloride dissolved in 3500 ml. water (4.7% solin, and 5% 
excess over sodium tripolyphosphate) at 70 to 75 C. 
The addition took one hour after which the solution was 
neutralized to a pH of 7-8 by adding 7-8 g. of dry hy 
drated lime and immediately filtered. The resulting filter 
cake was washed with 2000 ml. water at room tempera 
ture. The cake was then air dried at room temperature. 
The product analyzed as follows: CaO=33.8%, P.O. 
=46.2%, ratio CaO/PO5=.73, loss on ignition=19.1%. 
The pH of a 1% solution of the product was 7.0. 

EXAMPLE II 

In a similar manner, 37 g. of sodium tripolyphosphate 
were dissolved in 400 ml. water (8.5% soln.) and rapidly 
added to a solution of 28 g. CaCl2 in 700 ml. of water 
(3.8% soln.) at 75 to 80 C, with vigorous agitation. 
The resulting crystals were filtered, washed with approxi 
mately a liter of cold water, and dried at 105 C. 
Analysis.--CaO=35.1%, P.O=53.2%, ratio=0.66, 

loss=9.7%. 
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EXAMPLE III 

A series of similar charges were made in which a hot, 
dilute solution of sodium tripolyphosphate was added to. 
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a hot, dilute solution of calcium chloride with vigorous 
agitation. The pH was adjusted by adding calcium hy 
droxide. The following table of data sets forth the per 
tinent information obtained. 

Table I 

Solution. Strength 
Charge No. Add'n Final CaO Loss on Temp. pH POs Ignition 

NasPO10 CaCl, 

.6 3.8 80 .7.3 0.65 5.3 
F. 6 3.8 80 9.6 0.80 4.8 
3, 6 4. O 60 0.2 0.64 3.8 
3. 6 6.9 5 9. 0.6 5.5 
6.8 6.9 60 9.9 0.75 15.0 

All of these products were found to possess excellent 
stabilizing and conditioning qualities. The products were 
extremely light weight, a representative sample having 
a bulk density of only 5 lb./ft3. 

EXAMPLE IV 

In a similar manner a 9.1% solution of potassium tri 
polyphosphate was added to a 5% solution of calcium 
chloride at 70-75° C. The product had good stabilizing 
characteristics, 
X-ray tests on all of these products showed crystal 

line characteristics of a single compound. The differences 
in the ratio of calcium oxide to POs is not thoroughly 
understood since the X-ray indicates the presence of one 
dominant compound in all cases. It may be that the 
deviations represent the presence of some unreacted 
calcium oxide as an impurity. 
The critical nature of the order of addition is indi 

cated by the following tests: 

EXAMPLE V 

A 15% solution of calcium chloride was added to a 
4.5% solution of sodium tripolyphosphate with constant 
agitation at 80° C. The product had a CaO/POs ratio 
of 0.62, but the product was of a comparatively coarse 
dense nature. Similar attempts at reversing the order 
of addition using various concentrations of solutions run 
ning from 4.0 to 15.0% for the calcium chloride, and 
from 4.5 to 13.6% for the tripolyphosphate failed to 
produce a satisfactory product. The material was al 
ways of a more dense nature and did not possess stabiliz 
ing and conditioning characteristics. A representative 
sample of this material had a bulk density of 18.7 lbs./ft3. 
The excellent conditioning action of the compound of 

tihe present invention may be illustrated by its action when 
mixed with common table salt. It is well known that 
Such salt is somewhat hygroscopic and easily caked in its 
ormal state. One means for evaluating its resistance to 
moisture is to slowly drop water into a known quantity 
of salt until it will no longer freely flow through a glass 
laboratory funnel. The following test shows a compari 
son between calcium polyphosphate prepared as in Ex 
ample III and tricalcium phosphate which is well known 
for its ability to render salt resistant to moisture. 

EXAMPLE WI 

Two 100-gram portions of untreated common table 
salt which had been thoroughly dried were mixed with 
2-gram portions of calcium polyphosphate and tricalcium 
phosphate, respectively. Water was then added dropwise 
until each mixture caked sufficiently to prevent its flowing 
through a glass funnel. The sample which was condi 
tioned with calcium polyphosphate absorbed 44 drops of 
water. The sample conditioned with an equivalent 
amount of the customary tricalcium phosphate absorbed 
only 23 drops which indicates that it is only about one 
half as effective as a salt conditioner. 
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A test of the ability of this new material to exert a 
stabilizing action on other finely divided materials is 
demonstrated with dicalcium phosphate dihydrate. This 
material is well known as being very susceptible to dam 
age from caking due to dehydration. Dicalcium phos 
phate dihydrate will lose water and convert to the an 
hydrous form even when stored at a relative humidity 
of 75% at a temperature of 60° C. It is during this 
change in the degree of hydration that caking occurs. 

0 Therefore, the resulting degree of hydration expressed in 

5 

20 

25 

35 

40 

45 

60 

65 

O 

5 

terms of percent anhydrous material serves as a con 
venient index for comparing the stability to caking of 
different lots of material. 

It has been found that addition of calcium polyphos 
phate to dicalcium phosphate dihydrate, either during 
manufacture or by simply mixing with the finished prod 
uct, greatly increases the stability of this compound. The 
following data compare untreated dicalcium phosphate di 
hydrate with variously treated material after storage for 
48 hours at 60° C. and 75% relative humidity. 

EXAMPLE VII 

Percent decon, 
Sample posed to anhydrous 

form 

Regular material----------------------------------- 97.5% decomposed. 
26 calcium polyphosphate added after nig-------- 37% decomposed. 
2% calcium polyphosphate added after mig-- ... 22% decomposed. 
36. calcium polyphosphate added after mfg. - 5.5% decomposed. 
4% calcium polyphosphate added after nafg. - 6.5% decomposed. 
23% calcium polyphosphate added during m?g..... 3.0% decomposed. 

The crystals of the present product tend to form 
loosely-held aggregates or flocs when tested by the meth 
od of W. O. Hinckley, vol. 14, page 10 (1942), described 
in Industrial and Engineering Chemistry. 
A typical compound had the following particle size 

analysis: 

Percent 
0-2.5 microns diameter ---------------------- 6.0 
2.5-5 microns diameter ----------------------- 83.1 
5-10 microns diameter ----------------------- 6.8 
10-20 microns diameter ---------------------- 4.0 
20 microns diameter ------------------------ Ni 

This application is a division of our allowed, copend 
ing application entitled "Calcium Polyphosphate and 
Method of Producing the Same,” Serial No. 451,302, 
filed August 20, 1954, which issued as Patent 2,852,341. 
The foregoing detailed description has been given for 

clearness of understanding only and no unnecessary 
limitations should be understood therefrom as modifica 
tions will be obvious to those skilled in the art. 
We claim: 
1. Conditioned sodium chloride having free-flowing, 

non-caking properties, which comprises sodium chloride 
and a minor proportion of a water-insoluble calcium 
polyphosphate having submicroscopic crystals of less 
than one micron size and the property of conditioning 
Sodium chloride, said calcium polyphosphate produced 
by the process which comprises adding a 5 to 15% 
Solution of an alkali metal tripolyphosphate to a 2 
to 10% solution of a soluble calcium salt at a tempera 
ture between 50 and 100° C., rapidly adjusting the pH 
of the resulting slurry to approximately 7-10, immed 
iately removing the resulting crystals of calcium poly 
phosphate from the reaction mixture, and drying the 
Sai, 

2. Conditioned sodium chloride having free-flowing, 
non-caking properties, which comprises sodium chloride 
and about 0.1% to about 5% of a water-insoluble cal 
cium polyphosphate having submicroscopic crystals of 
less than one micron size and the property of condition 
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ing sodium chloride, said calcium polyphosphate pro 
duced by the process which comprises adding a 5 to 
15% solution of an alkali metal tripolyphosphate to a 
2 to 10% solution of a soluble calcium salt at a tem 
perature between 50 and 100 C, rapidly adjusting 
the pH of the resulting slurry to approximately 7-10, 
immediately removing the resulting crystals of calcium 
polyphosphate from the reaction mixture, and drying 
the same. 
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